Internal interactions within the human circadian system: the masking effect.
In the realm of human circadian rhythms, the masking effect is defined as the change in the course of deep body temperature induced by changes in the degree of physical activity, or by the alteration between sleep and wake. This effect is particularly obvious during internal desynchronization where the rhythms of deep body temperature, and the sleep-wake sleep cycle - i.e. one of the masking factors - run with different periods. Every sleep onset is accompanied by a rapid drop, and wake onset by a rapid rise in deep body temperature, each one with an overshoot of about 50% of the steady state variations. When rhythms are calculated, with the dominant temperature period as the screening period, exclusively from data obtained during sleep episodes, on the one hand, and from those obtained exclusively during wake, on the other, two average cycles emerge: the 'sleep temperature curve' and the 'wake temperature curve'. Both run in parallel but are separated by the 'masking effect'. As derived from many experiments, the mean masking effect amounts to 0.28 +/- 0.06 degree C. The masking effect also depends to some extent on the phase of the temperature rhythm; it is larger than average around the temperature maximum and during the descending phase of the temperature cycle, where the alertness commonly is highest and the probability to sleep, in general, and the REM sleep propensity, in particular, are smaller than average. This also can be interpreted to indicate that the sleep temperature curve is phase advanced relative to the wake temperature curve; this, on the average, by 0.9 +/- 0.3 h. If the individually determined amount of masking is added to the temperature data obtained during sleep, or subtracted from the temperature data obtained during wake, a temperature curve emerges that can be thought of as being 'purified' of the masking effect. Analyses of this artificial curve allow estimation of that part of the internal interactions uninfluenced by the masking effect. On the average, about half of the amount of interaction between the rhythm of sleep-wake and that of deep body temperature is explained by the masking effect, whereas the other half is 'oscillatory interaction'. Both types of interaction are inherent and inseparable parts of the circadian clock mechanism, as can be deduced from model considerations.